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Meat Tuber mice. Across all host and microbial phenotypic measures, mice sham-gavaged with autoclaved inocula (intervention controls) resembled mice that were not gavaged (negative controls). We have therefore combined these treatment groups under the shared label "GF" in panels f and g.
As expected, (f) LDS-fed mice consumed more starch than HDS-fed mice by virtue of their having consumed more chow ( Fig. 2f) were matched between raw and cooked diets, and a consistent menu of breakfast, lunch, dinner, smoothie and snacks was served daily during each three-day intervention arm (see Supplementary Table 1e ). (b-g) Intervention arms and diet treatments were well balanced for (b) participant body mass, food intake whether measured by (c) mass or (d) kcal, and diet composition as indexed by the percentage of calories sources from (e) carbohydrate, (f) protein, or (g) fat (see Supplementary Table 10 ). Data are mean±s.e.m.; statistics in b-g reflect two-way repeated measures ANOVA with Holm-Sidak correction for multiple comparisons. 
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Validation of murine gut microbial response to short-term whole-food diets
Our experimental approach assumes that, as in humans 5 , the murine gut microbiota responds to short-term changes in whole-food diets. We first validated these assumptions by evaluating differences in gut microbial community structure and function in mice fed whole-food diets of meat or tuber, and then compared these patterns against those reported for humans eating exclusively animal-based or plant-based diets over a similar 5-day timeframe 5 .
Our 16S rDNA data revealed that, consistent with the patterns observed in humans, gut microbial communities in mice responded rapidly and reproducibly to the dietary transition from chow to meat or tuber, clustering by dietary substrate within a single day (p<0.001, ANOSIM Day1samples ; Fig. 1a ). Consuming meat versus tuber led to a reduction in microbial community α-diversity and an overall decrease in the proportion of Firmicutes versus Bacteroidetes (Supplementary Fig. 1e-g Supplementary Table   2a ). By contrast, consumption of the plant-based diet was associated with significantly increased abundance of genera capable of fermenting plant polysaccharides, including Roseburia and Prevotella. Transcriptional profiling of the microbiota revealed that these shifts in abundance were accompanied by changes in community-wide gene expression that overwhelmed any preexisting variation among individuals ( Fig. 1b, Supplementary Fig. 1d) . Again, consistent with diet composition (Supplementary Table 1a) , mice fed animal-based diets demonstrated upregulated expression of microbial pathways for the biosynthesis of bile acids (ko00121), and the degradation and metabolism of fatty acids (ko00071, ko00592), amino acids (ko00260, ko00280, ko00330), and meat-associated compounds like taurine (ko00430) ( Supplementary   Table 2b -c). By contrast, plant-based diets induced upregulation of metabolic pathways involved in the metabolism of starch and sugar (ko00051, ko00500), the biosynthesis of fatty acids (ko00061) and amino acids (ko00290, ko00400, ko00300), and the metabolism of plantassociated phytochemicals like ascorbate (ko00053) and carotenoids (ko00906). In addition, as also observed in humans 5 , gas chromatography of distal gut contents confirmed higher levels of short-chain fatty acids arising from the microbial fermentation of carbohydrates on plant-based diets (Supplementary Fig. 1h ). Together, our results suggest that gut microbial communities of mice and humans respond rapidly, reproducibly, and comparably to animal-based and plantbased diets.
Validation of MRI-based measurements of body fat using thawed carcasses at 37°C
To assess whether MRI could deliver accurate measurements of body fat when applied to carcasses post-freezing, we performed a validation study in an independent cohort of 55 mice of various ages, sexes, and body compositions. For each mouse, we measured body composition in 4 states: live, after freezing the carcass at -80°C, after thawing the carcass to RT (22°C), and after warming the thawed carcass to 37°C. Body composition at each time point was obtained using an EchoMRI-700 instrument calibrated with a canola oil phantom, per manufacturer instructions. Measurements of body fat as a percentage of live body mass were highly correlated between live and thawed states, whether measured at RT or 37°C (Supplementary Notes Fig.   1a ). Because measurements at 37°C displayed smaller absolute differences from live measurements, we elected to scan our experimental carcasses after thawing and warming to 37°C. To confirm our measurements of body fat as a percentage of live body mass ex cecal effluent, we also validated the existence of strong linear relationships between live body mass ex cecal effluent and body mass ex cecal effluent after thawing and warming to 37°C (Supplementary Notes Fig. 1b) , as well as between epididymal fat pad mass at the time of sacrifice and MRI-based carcass body fat as a percentage of live body mass ex cecal effluent ( Notes Fig. 1c) . Together, our data suggest that MRI on previously frozen carcasses that have been thawed and warmed to 37°C generates faithful measurements of relative adiposity across samples. Strong two-tailed Pearson correlations exist between measurements obtained live and after thawing at RT or 37°C. (b-c) Among mice in our feeding trials, strong two-tailed Pearson correlations were observed between measurements of (b) body mass ex cecal effluent obtained in fresh versus thawed carcasses at 37°C, and (c) relative body fat judged using epididymal fat pad mass at the time of sacrifice versus EchoMRI on thawed carcasses at 37°C. Together, these data suggest that measurements of body fat obtained from thawed carcasses at 37°C reflect relative differences in body fat in mice at the time of sacrifice.
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Flow cytometry processing and analysis of bacterial physiology
Fresh fecal samples were collected into tubes flushed with CO 2 and transferred into an anaerobic chamber (Coy Laboratory Products) containing 5% H 2 / 10% CO 2 / 85% N 2 for immediate processing. All samples were processed within 10 min of production. Fecal samples were diluted 1:10 (w:v) in pre-reduced PBS (rPBS, containing 1 ug.ml -1 resazurin sodium salt and 1 mg.ml -1 L-cysteine). Once in solution, samples were centrifuged at 700 RCF for 1 minute to separate large organic debris, the bacterial supernatant was washed 3 times by repeated centrifugations of 3 min at 6,000 RCF and resuspension in rPBS. Each sample was then diluted 120-fold in rPBS for staining and flow cytometry acquisition. Bacterial physiology was assessed under anaerobic conditions according to validated protocols 19,20 using 2 fluorescent nucleic acid stains, propidium iodide (Sigma-Aldrich) and SYBRGreenI (Invitrogen). Propidium iodide (PI) is excluded from bacterial cells with intact membranes due to its size and hydrophilicity, and therefore PI is (Supplementary Notes Fig. 2a) , and HNA and LNA cells were gated relative to each other based on their respective levels of green fluorescence (FITC channel) ( Supplementary   Notes Fig. 2b) . We also gated the reference beads that were present in every sample acquired, excluding bead doublets and triplets 20 . We controlled for variation in the flow cytometry signals using the fluorescence and scatter values of the reference beads. We then converted the number of gated events into cell abundances using the following equation: 
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Supplementary Per convention, |LDA|≥2 was set as the threshold for significance. Supplementary Table 2b . Differential gut microbial gene expression in mice fed meat versus tuber diets. Gut microbial genes that were differentially expressed between meat and tuber diets, and their associated modules and pathways, assessed by microbial RNAseq on cecal samples from the WF study (n=11-12 biologically independent samples per substrate). We used the limma 34 package in R along with its voom 35 extension to evaluate differential expression while controlling for differences in sequencing depth and batch effects. Differentially expressed genes with and without annotations are listed separately.
Supplementary Table 2c. Enriched gut microbial modules (left) and pathways (right) in
mice fed meat versus tuber diets. Gene set analyses using ROAST 36 on gut microbial gene expression data from cecal samples of mice fed meat versus tuber diets in the WF study (n=11-12 biologically independent samples per substrate). Reported are the number of genes in the module (left) or pathway (right), the proportion of genes with decreased or increased expression, the raw p-value, and the corrected FDR. Supplementary Table 3a . Differential gut microbial gene expression in mice fed raw versus cooked meat diets. Gut microbial genes that were differentially expressed in mice fed raw versus cooked meat diets, and their associated modules and pathways, assessed by microbial RNAseq on cecal samples from the WF study (n=4 biologically independent samples per preparation). We used the limma 34 package in R along with its voom 35 extension to evaluate differential expression while controlling for differences in sequencing depth and batch effects.
Differentially expressed genes with and without annotations are listed separately.
Supplementary Table 3b. Enriched gut microbial modules (left) and pathways (right) in
mice fed raw versus cooked meat diets. Gene set analyses using ROAST 36 on gut microbial gene expression data from cecal samples of mice fed raw versus cooked meat diets in the WF study (n=4 mice per preparation). Reported are the number of genes in the module (left) or pathway (right), the proportion of genes with decreased or increased expression, the raw p-value, and the corrected FDR. Supplementary Table 4a . Bacterial biomarkers of raw versus cooked tuber diets. Microbial taxa distinguishing raw versus cooked tuber diets, as identified by linear discriminant effect size (LEfSe) 32 . Per convention, |LDA|≥2 was set as the threshold for significance. Supplementary Table 4b . Strength of gut microbial community differentiation by factor for tuber diets. Comparison of ANOSIM (R, p-value) and PERMANOVA (pseudo-F, p-value) statistics across four factors with putative influence on gut microbial community composition: diet preparation (raw or cooked), ration restriction (free-fed or restricted), changes in body mass over the 5-day feeding trial (positive or negative), and change in body mass over the 24 hours preceding sample collection (positive or negative). Statistics are based on microbial community structures observed in Day 4 (pre-fast) samples (n=11). Supplementary Table 4c . Differential gut microbial gene expression in mice fed raw versus cooked tuber diets. Gut microbial genes that were differentially expressed in mice fed raw versus cooked tuber diets, and their associated modules and pathways, assessed by microbial RNAseq on cecal samples from the WF study (n=3-4 biologically independent samples per preparation). We used the limma 34 package in R along with its voom 35 extension to evaluate differential expression while controlling for differences in sequencing depth and batch effects.
Differentially expressed genes with and without annotations are listed separately. Supplementary Table 4d . Enriched gut microbial modules (left) and pathways (right) in mice fed raw versus cooked tuber diets. Gene set analyses were performed using ROAST 36 on gut microbial gene expression data from mice fed raw versus cooked tuber diets in the WF study (n=3-4 mice per preparation). Reported are the number of genes in the module (left) or pathway (right), the proportion of genes with decreased or increased expression, the raw p-value, and the corrected FDR. was set as the threshold for significance. Arrows between the tables ind-icate patterns shared between conventional (DG) and gnotobiotic (GB2) experiments. Supplementary Table 6 . Ileal digestibility of raw starch for starchrich foods in the PF study. Summary of in vitro and in vivo studies that have addressed the fraction of raw starch susceptible to digestion in the small intestine for the four starch-rich plant foods included in the PF study: sweet potato, white potato, corn, and pea. In vitro studies were based on measurement of resistant starch (RS) following enzymatic hydrolysis. In vivo studies were based on collections of ileal fluids in cannulated pigs.
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